Searching PAJ • 



ENT ABSTRACTS OF JAPAl 



1/1 v 



Hec'dPCMp 01 SEP 2004 



( 1 1 publication number : 2001 -1 64240 

(43)Date of publication of application : 1 9.06.2001 



(51)IntCL 


C09K 


3/14 




B24B 


27/06 




B28D 


5/04 



(21) Application number : 11-346455 

(22) Date of filing : 06.12.1999 



(71) Applicant 

(72) Inventor : 



ISHU HYOKI CORP 

NAKANO TERUYUKI 
OZAWA YASUHIRO 
MIHARA TAKAFUMI 
YAMAGUCHI MIKIO 



(54) WATER-BASED CUTTING FLUID 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an aqueous cutting fluid that can be readily disposed as general sewage. 
SOLUTION: The aqueous cutting fluid according to this invention is basically prepared by dispersing the abrasive 
grains into an aqueous solution including an emulsifier for food products and food additives. The emulsifier for food 
products used here is a kind of food additives without adverse effect to human bodies and can be disposed as 
general sewage by removing the abrasive grains and the chips from the dispersion after use. 



LEGAL STATUS 

[Date of request for examination] 06.12.1999 

[Date of sending the examiners decision of rejection] 03.02.2004 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.jpo.go.jp/PA1 /result/detail/main/wAAAsBaib5DA41 31 64240P1 .... 2004/08/26 



THIS PAGE BLANK (USPTO) 



# • 

(uohmhwot <jp> 02) ^ ^ 4# ^ (a) (ii)^waH^ra#« 

#132001-164240 
(P2001-164240A) 

(43)&§SB ¥<£13^6)! 198(2001.6.19) 



©Dintci. 7 mm^ 

C 0 9 K 3/14 5 5 0 
B2 4B 27/06 
B 2 8 D 5/04 


f i f-73-r(##) 

C0 9K 3/14 550Z 3C058 
B2 4B 27/06 D 3C0 6 9 
B2 8D 5/04 C 

m&M$. m ffi&ma>&.8 ol (± 6 s) 


(21)ffiH#^ 4SBPR1-346455 


(71) 591255416 






(22)HiSH ¥J£11*12£ 6 B (1999. 12. 6) 


















(72) UK* /.MR &1# 












(74)«SA 100064584 




#s± km mm (#1.3*) 






(54> ismo&m 
(57) [m&] 

[sum vxi&mtm&tefovm 




[ii^«2] mmffimitK mmu mmm, mmn\R 

[»**3] BftE*:tt«l»JiKopH^7'-8"C*>5r t 

tit **4 ] m^^m%itm^H lb^pss^ 2 
xtby (cmc) t*fc5:^ft»^t5S*5 

[0 0 0 1] 
[0 0 0 2] 

[0003] r (oy^-t— idi^^wpx^ptcffiffl 

[0 0 0 4] 




2 0 0 1 - 1 6 4 2 4 0 



2 

*^<ftv^B:»*ftv\ *fc, «OM*K:JI«fcbfc«BiJ 
«^J:5iPXiS«©»ix*s«U<, ^/v^Mas 
■*&V«:*AJ»lcf*»i-5 £ a»'ij>*4 if 0>S=#»sfi£. 

[0 0 0 5] Hj»*kLtMt 

[0 0 0 6] 

««3 BiJ» AS 5/ y 3 VT? S) S K ?Mt * BSihi" 6 fc * 
20 [0 0 0 7] *fijmflS»li:LTri, ^ » i? SI > 

y n-;«ixxr>. U5/^^3flS*>5o 4 1 ~C 

[0 0 0 8] Jfttfllfc (# 

^Ktby^A, ^ih^^^^iN, ^-^y^K^fA 

50 , r^y/m*«ittffl (^yr^y^ithy^A 

[0009] WJi:tr(i ^y-fey^, 
ifuy^ya-zw ?L»tby^^ y/^trh-/K ^ 

40 [ooio] RaWBtt^/^^KSrE-frLfct)© 
[0011] JHjaWfc ttH flBWK^^x/^ 

(^y-fe y ^iBW»3i^^^) , i/ya-y* ('>y 

[0 0 12] 

HlS?gffiS:Si.Wi-So **3* «T<o|ll6^ffi-eH, asm 
?s«[*«;icj:a»ixK«, «*.tfi7^^r-y— icjifflu 
50 /cm^^oV^Ttft^-r6^> *»W*c«5*tt«B9« 



-2- 



3 

[ooi3] *mmMmz&z>7k&®mm&, mm**? 

[0 0 14] i &&m$Utmte¥<D'k 
£ LtMtS^ fc*s«TtB-C*5. 3Ktt"C*0§l 

[0 0 15] ETF* *tt«IM*0**a*S<D*iaffl|L 

©itttsj. ©wash <s>&5Mm, <s>ffifaM<o&m 

[0 0 16] ®^p°pfflfL{^Jfi, iS^oAfifflofi^aij 

■e*5 0 r^t?fflv^*i5*afflM*itLttt, ^y 

•fey XJBJWK^^^/K v' a wastes^* tvK ynf 

*-Ct) WRtt, H«ttRt/H«tt^flHx3ltaK y ^ y ir y 

[0 0 17] ^p p pfflfL{b^J^, HLBoit 5 2^co^co 
S:ffifflt5Ct#ff*U^ r^-C, THLBj IS, Hydro 
phi le Lyophile-Balance^rfteEbfetco-C*)^, 

HLBaM6VMS^fflffittrCfea 0 
[0 0 18] {£HLB^^^(7)^p a p^?Ut:?fiJ^, gl^tto 
£fcK£r<k «9^<{ix.6r £ a>b«*nx»^J|««t£»/* 
U #*DX4fc£SJW»*f I7>fir— V— Jdasr* 

^colfjSBIfc:**), »aDX»(0gS{tB*ittfT^5 0 tern- 
s' :/<^o n p;m{fc#jd:. mim&m^&xvmm 

4**cHLBffia* 1 — 8 "C& 5 t^^fflffci. 
[0 0 19] SSHLB^^^ftfofflfL^afltt, {gHLB^p 

WW* 4 7(D&&miL1km&* HLB«j^i«v>*^J: 0 3H 

[0 0 2 0] (SHLB^^^coAcSpfflfL^J^^DSfi, 

^isifAv^s^* hji5<b^5fci6o. i — 3. oil 
%*<»-?**• mHiB? ^ y<D±&m%itm<nmum; 



(3) #gfj 2001-164240 

(O^Dfit?S;<, 0. 0 5 — 1. 50li%^ltT*fo 

So 

[00 2 1] i^HLB^-T :/<DAfiJmfb»JiteHLB*>f ~f 
/0 [0 0 2 2] ©itttMfl, £S«te«*fc*faJfJ*t*i« 

*^m-rbv<?j±. ^i/f^jfj*. ^-^y^K^A 

<S) , IftRMBtttft (CMC, ^;^d-^* #* 

[0023] cmc^, m$iftmRx*%ikftm{iFm\z& 
[0024] ttttsjf^, mmm^^r^>m^mmm 

[0 0 2 5] ®«WB#Jtt. A*iC«*^Ao B nffl«®»^ 

>>y /k »7£«»ai7k»/!M*i (»5c;d<*aM» a** 

"Stf : ^(D^ X* h ^ y ir y >- D 

[0026] ft^ffl^y-fe y xDmtomL&m^-r^kic 

»S«i<*Sfc*l 0-3 0ii%^lT'fc6o 
[0 0 2 7] D - y/l/t* /Wf^fi, ^Pfi:^ 1 0fi» 

10 — 3 Ofifi%3&s#aro*'5p 

[0 0 2 8] ©K»9Jli, aaraxft^s^y a^-cfflHU* 

wmmzt&Ai-z wmm&rjwbt 

40 Z^m&frfoZtitb, pH8«T<o»^Ji«Jt?fcSo * 

TU KKiftSfc^, 0. 2 5-0. 5fift 

%a5»®T**5o 

[0029] ©fHj&sijwu xmcmmx\ &±m*m 
5c? yyiite»i^f/^) , ^y^v* (v-y^-v^ 



-3- 



(4) 



2001-164240 



ftf*. #i>^«Wfffltt-^«-*tt* s »<^S^«), 0. 
[0 0 3 0] J£*T> *:^^«^7Ktt^0S«^oV^T# 

[0 0 3 1) 11 *16«^7Ktt«JBfl*tt, «E* 1 *>-t 
S'3»ffilK»^*7Vi' (HLB= 5 ) : 1. 8tl%, iSH 

lb* a y<D&&m%utm iU©#^Jty vKttflt 

x^f/U (HLB=16) : 0. 9lt%, *i&ffliitt»J 
ttTOCMC : 0. 911%, ^p p d^P#J£ LTCD 
^yirU^:8. 7K*%, SSB* : 8 7. 7fiA%£ 
SrS^LfcTK^ttl 6 2L^ ®ft (GC#800) : 1 6 0 
Kg, «f&#J : 0. 9L, ®5mm : 1. 8L*r**0Ufc. 

[0 0 3 2] Sg 2 *JS«co*tt«l»J«W:, «K3* 1 <£>T 
^ic^"TJ:5(-> {SHLB^^^cD^p R pffifL^Ji: UTco 
^I8K»«^ <HLB=7) : 0. 08 

-fey ^iBKB^jXTvi' (HLB=15) : 0. 0 4li 
%, ftaffiittttflj: UTCDCMC : 1. 4 811% * 
p a p^M^J^U-C(7)^yir U > : 16. 4fi*%, 
*:82. 0«*%fc*»^Lfc**«l 6 2L|:> ffi 
5& (GC#800) : 1 6 OKg, ffifeffl : 0 . 9 L , B6» 
#1:1. 8 Ltr^PUfct>^"Cfe^o 
[0 0 3 3] M 3 j|)fi«<D*»«l4, ^IS^ 2 <7>±Ji^ 

^HLB^^^^p°pffl?Ut;^J^ tto^y 
^yir y ^j!B»5»^^x^ (HLB=7) :2. 7 1ii 
%, ^HLB^^^^p^pfflfL^J^bro^y ^yiry 
^flgJW^^T 1 ^ (HLB= 1 5) : 0. 2 7 A 
&Rl*%1&fflk LTCOCMC : 1. 0 911% tp°nffll 
P#J£ fCCO^Uty ^ : 2 0. 0 5li%^D- 
tfh— ;vi:2 1. 6 8ti% IS*: 5 4. 2lt 
%££$S'frLfc*igi8l 6 2LI:, (GC#800) : 1 

6 0Kg, WJ:0. 9L, MJ: 1. 8LM 

[0 0 3 4] «E«2(0Tat-^i-t^>tt. tt* 

[0035] * 1 , ft 2 *3Hte«|Ott« , pH, 

[0 0 3 6] rjgj <Z5»tt, l0 0mLt^/*8 
OmLeffiaAU^iiRSrl^lWAASft*^ 15#M 



[0 0 3 7] ratt»»ttJ Oitt, lOOmLt^ 

[0 0 3 8] r*^3Sj 3 0mL<Z>«lB'Jf83: 

TIE<0fm*^ (%) 5r»mtfcicfi^^ 
3tc5HRX* (%) = ( (jDjR«r**-a»aM) /*P 

f^Mmft) x i o o 

[0 0 3 9] r^^N-ft«««io«tt, 
« N 5 0^»»u*:tsm*-c4i»iiBiniiftL*i«, 

£x £ L/to 

20 [0 0 4 0] rjJfejWtj 9ai^-l6»ai«-7-^ 
[0 04 1] r^iA-uso/^y^j offlSte:. 
[0 0 4 2] l£fc, rW,££:*g 

[0 0 4 3] y^^-y-tc^ffl-r^y^-v 

-CD^ttO. I8mmi:t6 0 

3 3 mm/m i n t lfc^»t*$)5 0 
[0 0 4 4] ±BI»«*«5fc. S^/N-ffi^tf 

40 ^ii^S^Ba^^SlW^s o 

[0 0 4 5] tt43 % '*l, *2^*5V^, NDCOfS#H. 
[0 0 4 6] *fSWtw«5*tt§JB'J»A S x 7Kttt?*>*- 

50 fc«BiJ*fe«*lJi*T?*v^*6ii:*»fe»^B!l*± 



-4- 



(5) 



2001-164240 



8 



•3 fcWJfl-CifcSo £fc, *38Wli«67Ktt«JB'JJRtt. ^ 

So 



ft* 
m 



1 iJBvrtA 
:0J9wt* 



(HLB:5) 

(HLB:t8) 
CMC :09wtX 
**'J*lfc/ :8.7wtt 

:a7.7wt% 

fF Too^ft 



1SS" 

(25*0 



JlE<75te*a 162L 
«tt(OC#800) iGOkff 
ift&ffl 0.9L 
15L 



(HLB* 7) 

(HLB:15> 
CMC :1.46wt% 
^WJ> :1fl.4wtS 
-8S±_ 



100wtX 



162L 

ettt(GC^eoo) isoke 



90 



PH 



B2 



160 



&3 



MS* 



315 



2B.3 



* [0 0 4 7] £Lb* *^g^omg?gfB(^S*tt«)BUfR 
[0 0 4 8] 

[«i] 



1.54 



5& 

(mm) 



12 



S tt 



155 



UTIF 



•)2A- 



ND 



27 



MD 



E3 



ND 



NO 



3©>im£LT 



[0 0 4 9] 



t*2l 



ft* 




(25^) 




dyne/cm) 


ft* 


"1 

(mm) 


4 * 
% ft 


IK 09 

(%) 


■)XA- 




(«m) 


3 


i^JWBMttlfcx^f* :2.71wtX 

(HLB: 7) 
*WJ*V>W»»XAt* :0.27wrt% 

(HLB: 15) 
CMC :109wt* 
yiJty> :2005wt% 
D-VJUfk-M :2t.6Bwtt 
%ff?K :54.2wtX 


360 


75 


27.2 


159 


1 


o 


25 


O 


O 


30 p mJ2lT 




tr 


IQOwtft 
























Eft WW 


162L 

0.9L 
t.SL 


























140L 
160Kb 


80 




263 


15 


ND 






o 


X 


35 ai mfelT 



[0 0 5 0] 

v\> *fc, ^p p pfL{^J^^ffi^Jfi^p a p^P^J^^^ 



50 



[0051] miaffis&7?j^> ifttSK s«un^ 



-5- 



BEST AVAILABLE COPY 




9 

XBo05*»*#»f»^# So 

[0 0 5 2] £fc, *ttfiHM«OpH3ftS7'-8-e*>St> 
oft, ««JB»J»ds^9 3^fc5l^(:, v-y n^^j 

[00 5 3] IfflRfc&JB&ft*! & LT\ H LB^IM 

EH L B ^ >f ^oAfifflfLft*]^«»ttl- J: 5 , 

*afflHL<t*jw:, i&hlb ?s(7<D&&mnakffl<D%fc 

[0 0 5 4] An°pffli«tt»Ji:bT*yu7l?^^^ 
f;Vt;vn-^tM)^^ (CMC) SfrTV^ 



(6) »W 2001-164240 

[oo5 5] <&&mmmk b-cAJSffl^y-fe y 

70 [0 0 5 6] Sfc, R«f«l3&s*^*^»*:E*LfcB6«ll 
B£li:£H5 0 

[0 0 5 7] JHJMIfcLT, ^n R pfflv-y^-^ 



(72)*l£# £Ji ftjt (72)SSW# Uin H8fJ§ 

F ^ — J* (#%) 3C058 AA07 AA09 CA01 CA04 CA05 

CA06 CB06 DA02 DA03 DA12 

3C069 AA01 BA06 CA03 CA04 CA05 
CA11 



Page 1 of 1 



* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Aquosity cutting fluid characterized by making the aquosity liquid containing a 
food-grade emulsifier and the adjuvant which is mainly concerned with a food additive 
distribute an abrasive grain. 

[Claim 2] Aquosity cutting fluid according to claim 1 with which said adjuvant is 
characterized by being a thickener, a wetting agent, a defoaming agent, and a rusr- 
proofer. 

[Claim 3] Aquosity cutting fluid according to claim 1 or 2 characterized by pH of said 
aquosity cutting fluid being 7-8. 

[Claim 4] Aquosity cutting fluid according to claim 1 characterized by said food-grade 
emulsifiers being two or more sorts of food-grade emulsifiers with which the values of 
HLB differ. 

[Claim 5] Aquosity cutting fluid according to claim 2 characterized by said thickener 
being the sodium carboxymethyl cellulose (CMC). 

[Claim 6] Aquosity cutting fluid according to claim 2 characterized by said moisturizer 
being a food-grade wetting agent of at least 1 chosen from from among the glycerol for 
food additives, or D-Sol Beetle liquid. 

[Claim 7] Aquosity cutting fluid according to claim 2 characterized by being the rusr- 
proofer with which said rusr-proofer blended the carboxylic acid. 
[Claim 8] Aquosity cutting fluid according to claim 2 characterized by said defoaming 
agent being a food-grade silicone defoaming agent. 



[Translation done.] 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the aquosity cutting fluid used in 

processing equipments, such as a wire saw. 

[0002] 

[Description of the Prior Art] There is a wire saw as processing equipment which cuts the 
work piece which consists of hard and brittle materials, such as a silicon ingot for semi- 
conductors, a ceramic, and glass. This wire saw cuts a work piece by scouring of an 
abrasive grain, forcing on a work piece the wire of the a large number book stretched by 
the predetermined tension, and carrying out both-way operation of these wires. 
[0003] Although the abrasive grain used at the time of cutting by this wire saw may fix 
on a wire (bonded abrasive method), the cutting fluid which made liquid distribute an 
abrasive grain is used for it in many cases (loose grain method). By this loose grain 
method, cutting fluid after the oily cutting fluid which mainly uses straight mineral oil as 
a principal component was used for the cutting fluid which suspends an abrasive material 
and usually being used for cutting of a non-processed object from the point of being easy 
to adjust a fluidity is processed as industrial waste. Moreover, the penetrant remover of 
an organic solvent system is used as an object for washing of the workpiece after cutting 
processing. 
[0004] 

[Problem (s) to be Solved by the Invention] Oily cutting fluid and the cleaning agent of an 
organic solvent system have troublesome disposal. Moreover, it cannot be said that oily 
cutting fluid does not have the possibility of ignition since the principal component of 
cutting fluid is straight mineral oil. Moreover, the dirt of the processing equipment by the 
cutting fluid which dispersed during cutting is intense, and we adhere to the offensive 
odor and the direct skin by the oil mist, or are [ Yumi's etc. symptom ] anxious about the 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/30/2004 



THIS PAGE BLANK (usptio) 



Page 2 of 10 



bad influence to the bodie^ftch as a cause. Moreover, alth^^h the penetrant remover of 

a workpiece also used the thing of an organic solvent system, since it became the cause of 

main of air pollution, there was a problem that use regulation was being made. 

[0005] Then, processing as common wastewater is possible, and this invention aims at 

offering the inconvenient aquosity cutting fluid which was mentioned above and which is 

not. 

[0006] 

[Means for Solving the Problem] The aquosity cutting fluid concerning this invention 
makes the aquosity liquid containing the adjuvant which is mainly concerned with a 
food-grade emulsifier and a food additive distribute an abrasive grain. Adjuvants are a 
thickener, a wetting agent, a defoaming agent, and a rusr-proofer, and make a food 
additive a subject. Moreover, in order to make it possible to process as common 
wastewater, and in order to prevent gelation when a cut object is silicon, as for aquosity 
cutting fluid, it is desirable that pH is 7-8. 

[0007] Moreover, as a food-grade emulsifier, there are a glycerine fatty acid ester, 
sucrose fatty acid ester, propylene glycol fatty acid ester, and lecithin. The polyglyceryl 
fatty acid ester which was excellent in thermal resistance, acid resistance, and the salt 
atmosphere also in it is suitable. Moreover, it is suitable for a food-grade emulsifier to 
contain two or more sorts of food-grade emulsifiers with which the values of HLB differ. 
[0008] Moreover, as a thickener, although there are animal thickeners (casein, gelatin, 
gluten, etc.), vegetable thickeners (sodium alginate, xanthan gum, tamarind gum, etc.), 
acrylic-acid system thickeners (sodium poly aery late etc.), and fibrin derivatives (sodium 
carboxymethyl cellulose (henceforth "CMC"), methyl cellulose, etc.), also in it, it is 
stable in a chemical, heat, and light, and CMC with the large thickening effectiveness is 
suitable for it. 

[0009] Moreover, as a moisturizer, although there are a glycerol, propylene glycol, 
sodium lactate, a sorbitol, xylitol, and reduction amylolysis objects (restoration water 
candy etc.), the glycerol for food additives and D sorbitol liquid which were excellent in 
moistness also in it are suitable. 

[0010] Moreover, as for a rusr-proofer, what blended the carboxylic acid is desirable. 
[0011] Moreover, as a defoaming agent, although there are fatty-acid-ester systems 
(glycerine fatty acid ester etc.) and silicone systems (silicone oil etc.), a food-grade 
silicone defoaming agent is suitable also in it. 
[0012] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the aquosity cutting 
fluid concerning this invention is explained. In addition, although the following operation 
gestalten explain the case where it applies to the processing equipment by the loose grain 
method, for example, a wire saw, the aquosity cutting fluid concerning this invention can 
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be applied to other processwg equipments, such as wrappin^quipment and polishing 
equipment, for example, without being limited to wire saws. 

[0013] The aquosity cutting fluid concerning this operation gestalt considers the thing 
which made the aquosity liquid which made distilled water, ion exchange water, etc. 
contain a food-grade emulsifier as base resin distribute an abrasive grain as a basic 
configuration. Moreover, aquosity cutting fluid is making the thickener, the wetting 
agent, the defoaming agent, and the rusr-proofer contain as an adjuvant. 
[0014] Since the aquosity liquid which made food additives, such as a food-grade 
emulsifier, add is used for this aquosity cutting fluid, it can be processed as common 
wastewater. Moreover, it is aquosity, and since the inflammable matter is not contained, 
there is no fear, such as ignition. Moreover, since the aquosity liquid which made the 
harmless food additive contain is used, there is almost no bad influence to the body etc. 
Moreover, since it is aquosity, also when it adheres to processing equipments, such as 
adhesion on clothes, and a wire, it can wash out easily, and recycle of an abrasive grain is 
also easy. 

[0015] Hereafter, each additive of ** food-grade emulsifier which aquosity cutting fluid 
makes contain, ** thickener, ** wetting agent, ** rusr-proofer, and ** defoaming agent 
is explained in full detail. 

[0016] ** A food-grade emulsifier is an emulsifier of the usual food grade. As a food- 
grade emulsifier used here, there are a glycerine fatty acid ester, sucrose fatty acid ester, 
propylene glycol fatty acid ester, and lecithin. The polyglyceryl fatty acid ester which 
was excellent in thermal resistance, acid resistance, and the salt atmosphere also in it is 
suitable. 

[0017] As for a food-grade emulsifier, it is desirable to use two kinds of things from 
which HLB is different. Here, "HLB" is the hydrophilic property which outlines 
Hydrophile Lyophile Balance and is included in a molecule, and the indexical numeric 
value which used oleophilic balance as a characteristic value. That is, it is a hydrophilic 
property, so that HLB is high, and it is oleophilic, so that HLB is low. 
[0018] Since a low HLB type food-grade emulsifier is more strongly equipped with an 
oleophilic property, it forms the interface film in a workpiece, and it has the work which 
secures the lubricity of a workpiece and a cutting member (for example, wire in a wire 
saw). Moreover, the interface film also performs antioxidizing of a workpiece. The one 
where a low HLB value is lower is oleophilic more, a low HLB type food-grade 
emulsifier can expect improvement in lubricity and the antioxidizing effectiveness, and 
that especially whose HLB values are 1-8 is suitable for it. 

[0019] A high HLB type food-grade emulsifier has the work which helps emulsification 
distribution of a low HLB food-grade emulsifier. Moreover, there is also work of the 
improvement in liquid permeability to the cutting part by surface tension fall. The thing 
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whose one where an HLBUlie is higher is a hydrophilic pf^erty more and especially 
whose HLB values are 11-16 since surface tension fall ability becomes high is suitable 
for a high HLB type food-grade emulsifier. 

[0020] Although many additions of a low HLB type food-grade emulsifier are so good 
that there are, since they serve as cost quantity, 0.1 - 3.0 % of the weight is optimum 
dose. Since too many additions of a high HLB type food-grade emulsifier will cause 
foaming if there are, it is good at the little possible addition, and 0.05 - 1.50 % of the 
weight is optimum dose. 

[0021] Both a high HLB type food-grade emulsifier and a low HLB type food-grade 
emulsifier have surface tension fall ability, and spasm **** of the wires by the surface 
tension of cutting fluid can be prevented. Moreover, when both a high HLB type food- 
grade emulsifier and a low HLB type food-grade emulsifier can perform reforming on the 
front face of abrasives suspended in cutting fluid and it is added to high concentration, 
there is also work as a dispersant. 

[0022] ** A harmless food-grade thickener is physiologically used for a thickener. As a 
food-grade thickener, although there are animal thickeners (casein, gelatin, gluten, etc.), 
vegetable thickeners (sodium alginate, xanthan gum, tamarind gum, etc.), acrylic-acid 
system thickeners (sodium poly aery late etc.), and fibrin derivatives (CMC, methyl 
cellulose, etc.), also in it, it is stable in a chemical, heat, and light, and CMC with the 
large thickening effectiveness is suitable for it. 

[0023] CMC can perform distributed stability and sedimentation prevention of the 
abrasives suspended in cutting fluid according to a thickening operation and an 
emulsification distribution operation. 

[0024] By the mechanical damage in the local high temperature and the local cutting 
section which are generated at the time of cutting, a thickener has the inclination for 
viscosity to fall very slightly, and can mitigate thickening of the cutting fluid by chip 
mixing which this generates at the time of cutting. 

[0025] ** Food-grade moisturization material with a wetting agent harmless to the body 
is used. As a food-grade moisturizer, although there are a glycerol, propylene glycol, 
sodium lactate, a sorbitol, xylitol, and reduction amylolysis objects (restoration water 
candy etc.), the glycerol for food additives and D sorbitol liquid which were excellent in 
moistness also in it are suitable. 

[0026] Although improvement in the amount of cutting on a moisturization disposition is 
achieved by increasing the addition of the glycerol for food additives, since a cutting load 
becomes high, 10 - 30 % of the weight is suitable. 

[0027] When an addition is 10 or less % of the weight, since the moisture antif lashing 
effectiveness gets extremely bad, 10 - 30 % of the weight is suitable for D sorbitol liquid. 
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[0028] ** Since a chemicaiBiaction arises and cutting fluid^Eiy gel a rusr-proofer if the 
chip of the silicon which a workpiece generates by cutting with silicon when pH of 
cutting fluid is high mixes in cutting fluid, a with a pH of eight or less object is suitable 
for it. Moreover, the low thing of fizz is good. If the rusr-proofer which blended the 
carboxylic acid is used, since pH change of the cutting fluid at the time of cutting can be 
adjusted to eight or less pH, the above-mentioned gelation can be prevented and it is 
suitable. Since the rust-proofing effectiveness will fall and few additions of a rusr-proofer 
will serve as many cost quantities if there are, 0.25 - 0.5 % of the weight is suitable for 
them. 

[0029] ** A defoaming agent is harmless to the body, its safety is high, and it is desirable 
that thermal resistance uses a good food-grade defoaming agent. As a food-grade 
defoaming agent, although there are fatty-acid-ester systems (glycerine fatty acid ester 
etc.) and silicone systems (silicone oil etc.), a food-grade silicone defoaming agent is 
suitable also in it. Since a food-grade silicone defoaming agent has the strong defoaming 
effectiveness, it has effectiveness sufficient by addition of ultralow volume. Moreover, 
compared with other defoaming agents, it is durable. Since the adhesion to a cutting 
member will worsen if there are many additions of a defoaming agent, 0.1 - 0.5 % of the 
weight is optimum dose. 

[0030] The engine performance of an example in which the compounding ratio of each 
additive was hereafter changed about the aquosity cutting fluid concerning this invention 
is conventionally compared with the engine performance of the oily cutting fluid of 
elegance. 

[0031] As the aquosity cutting fluid of the 1st example is shown in the upper case of the 
after-mentioned table 1 Sucrose fatty acid ester as a low HLB type food-grade emulsifier 
(HLB=5) : as a high HLB type food-grade emulsifier 1.8% of the weight ** polyglyceryl 
fatty acid ester (HLB=16) : the CMC:0.9% of the weight as a food-grade thickener 0.9% 
of the weight to water-solution 162L which mixed the glycerol:8.7 % of the weight as a 
food-grade wetting agent, and distilled water:87.7 % of the weight Abrasive grain 
(GC#800): Add 160kg, defoaming agent:0.9L, and rusr-proofer: 1.8L. 
[0032] As the aquosity cutting fluid of the 2nd example is shown in the lower berth of the 
after-mentioned table 1 Polyglyceryl fatty acid ester as a low HLB type food-grade 
emulsifier (HLB=7) : as a high HLB type food-grade emulsifier 0.08% of the weight ** 
polyglyceryl fatty acid ester (HLB=15) : the CMC: 1.48% of the weight as a food-grade 
thickener 0.04% of the weight to water-solution 162L which mixed the glycerol: 16.4 % 
of the weight as a food-grade wetting agent, and distilled water:82.0 % of the weight 
Abrasive grain (GC#800): Add 160kg, defoaming agent:0.9L, and rusr-proofer: 1.8L. 
[0033] As the water solution of the 3rd example is shown in the upper case of the after- 
mentioned table 2 Polyglyceryl fatty acid ester as a low HLB type food-grade emulsifier 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 8/30/2004 



• 



THIS PAGE BLANK (USPTO 



Page 6 of 10 



(HLB=7) : as a high HLB food-grade emulsifier 2.719^w the weight ** 
polyglyceryl fatty acid ester (HLB=15) : as a food-grade thickener 0.27% of the weight 
** CMC: The glycerol:20.05 % of the weight as a 1.09 % of the weight and food-grade 
wetting agent, D sorbitol liquid:21.68 % of the weight, distilled water : to water-solution 
162L which mixed 54.2 % of the weight Abrasive grain (GC#800): Add 160kg, 
defoaming agent:0.9L, and rusr-proofer:1.8L. 

[0034] In addition, it is oily cutting fluid of the conventional example which is shown in 
the lower berth of the after-mentioned table 2, and it adds 180kg of abrasive grains to 
wrapping oil 140L. 

[0035] The numeric value of each column of the viscosity of each example, pH, surface 
tension, and a consistency is an actual measurement among Table 1 and Table 2, 
respectively. In addition, about other columns, it evaluated as follows. 
[0036] The column of a "bubble" is the measured value which the lOOmL sample bottle 
was made to carry out human power rocking of the liquid which carried out 80mL extent 
impregnation for 1 minute, and measured the height of the bubble after neglect for 15 
minutes. Moreover, liquid was measured in the condition of not putting in an abrasive 
grain. 

[0037] The column of "abrasive grain dispersibility" is the evaluation which checked the 
condition of the abrasive grain which sedimented, after leaving the liquid which carried 
out 80mL extent impregnation into a lOOmL sample bottle for 24 hours. In addition, O 
and the thing solidified for a while were made into **, and the valuation basis made x 
what is solidified for what is not solidified. 

[0038] The column of "moisture evaporation" puts the cutting fluid of 30mL into a petri 
dish, and heats it 50 degrees C with humidistat for 4 hours, all the weight differences 
heating before and after heating assume that it is moisture evaporation, and the numeric 
value which computed the moisture boil off rate (%) from the following formula is 
shown. In addition, the cutting fluid into which the abrasive grain was put performed this 
trial. 

Moisture boil-off-rate (%) = {(heating Saki [ Shigekazu ] -heating Shigekazu 
Ushiro) /heating Saki [ Shigekazu ]} xlOO [0039] About cutting fluid, a quantum (2mL 
extent), the column of a "wafer desiccation simulation" is the evaluation which inspected 
the dryness of the cutting fluid adhering to a wafer visually at the wafer after a slice, after 
heating for 4 hours with the humidistat maintained at 50 degrees C after blowing. In 
addition, O and the thing dried for a while were made into **, and the valuation basis 
made the dry thing x for what is not being dried. 

[0040] The column of "detergency" is the evaluation which checked whether a stream 
would wash the wafer heated by the wafer desiccation simulation test, and it could be 
washed easily. In addition, the valuation basis made O what can be washed out easily, 
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and made x what cannot b^fcshed out. 

[0041] The column of "the variation in wafer thickness" is the measured value which 
measured the variation in the thickness of each silicon wafer obtained as a result of 
cutting a silicon ingot with the system. 

[0042] Moreover, height and width of face cut the silicon ingot of the rectangular 
parallelepiped whose die length is 300mm to four-place coincidence using a wire saw by 
150mm, respectively, and the contents of a trial of a system cut cut down a wafer with a 
thickness of 0.355mm. 

[0043] In this case, the wire size of the wire used for a wire saw may be 0.18mm. 
Moreover, as slice conditions, a wire feed rate is made into 600 m/min, a wire tension is 
set to 25 Ns, and a work-piece feed rate is made into 0.33 mm/min. 
[0044] According to the above-mentioned test result, each example of the aquosity 
cutting fluid which requires for this invention the case where an oily cutting fluid is used 
for dispersion in wafer thickness, to being 35 micrometers or less is equipped with 30 
micrometers or less and the engine performance more than abbreviation comparable. 
Moreover, each example of the aquosity cutting fluid concerning this invention is 
superior to the oily cutting fluid in detergency and a wafer desiccation simulation, and is 
equipped with an oily cutting fluid and the engine performance more than comparable 
also in the dispersibility of an abrasive grain. 

[0045] In addition, in Table 1 and Table 2, it is shown that the notation of ND does not 
have data about the column concerned. 

[0046] Since the cutting fluid with which the danger of ignition from it being aquosity 
does not have aquosity cutting fluid concerning this invention, either, and it adhered to 
the workpiece after processing can also be washed with water easily, it is more useful 
than an oily cutting fluid. Moreover, since the aquosity cutting fluid concerning this 
invention is using the food additive as the principal component, if Ushiro's cutting fluid 
used for cutting of a workpiece collects the abrasive grain in cutting fluid, and the chips 
of a workpiece, the processing as common wastewater will be possible for it at 
established facilities for drainage, and most problems of abandonment processing of it 
will be lost. 

[0047] As mentioned above, although the aquosity cutting fluid concerning the operation 
gestalt of this invention was explained, the aquosity cutting fluid concerning this 
invention is not limited to the above-mentioned thing, for example, various modification 
is possible for it about selection of each additive, or its compounding ratio. 
[0048] 
[Table 1] 
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[0049] 
[Table 2] 




[0050] 

[Effect of the Invention] Since the aquosity cutting fluid concerning this invention made 
the aquosity liquid containing the adjuvant which is mainly concerned with a food-grade 
emulsifier and a food additive distribute an abrasive grain, it does not have danger, such 
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as ignition. Moreover, sinc^r food emulsifier and an adjuvawmake a food additive a 
subject, there is neither an offensive odor nor a bad influence to the body, and if 
separation removal of an abrasive grain and the chip is carried out also about the 
processing after use, processing as common wastewater can be performed easily. 
[0051] Since said adjuvants are a thickener, a wetting agent, a defoaming agent, and a 
rusr-proofer, a thickener stabilizes distribution of an abrasive grain and makes 
sedimentation of an abrasive grain prevent. Moreover, a wetting agent is effective in 
preventing moisture evaporation. Moreover, a defoaming agent has the effectiveness 
which improves adhesion to cutting members, such as a wire in a wire saw. Moreover, a 
rusr-proofer can expect the rust-proofing effectiveness of the processing side of a 
workpiece. 

[0052] Moreover, that whose pH of aquosity cutting fluid is 7-8 can prevent gelation of 
cutting fluid, even when cutting fluid-ed is silicon, and the chip of silicon mixes. 
[0053] The aquosity cutting fluid which contains two or more sorts of food-grade 
emulsifiers with which the values of HLB differ as said food-grade emulsifier can expect 
improvement in lubricity and the antioxidizing effectiveness by oleophilic [ of a low 
HLB type food-grade emulsifier ]. A high HLB type food-grade emulsifier also has the 
operation which has the work which helps emulsification distribution of a low HLB type 
food-grade emulsifier, and raises the permeability of the cutting fluid to the cutting part 
by surface tension fall. 

[0054] Moreover, since CMC is stable in a chemical, heat, and light and the thickening 
effectiveness is also large, a thickening operation and an emulsification distribution 
operation are stabilized, are demonstrated, and distributed stability and sedimentation 
prevention of the abrasive grain suspended in cutting fluid can expect more the aquosity 
cutting fluid for which the sodium carboxymethyl cellulose (CMC) is used as a food- 
grade thickener. 

[0055] Moreover, moistness with the more expensive aquosity cutting fluid with which 
the glycerol for food additives is used as a food-grade moisturizer is acquired. Moreover, 
D sorbitol liquid reacts with a metal ion, and since the aquosity cutting fluid with which 
D-Sol Beetle liquid is used as a food-grade moisturizer has the function to make a 
chelate, it is effective in preventing oxidation by the metal ion. 
[0056] Moreover, since pH is adjusted to 7-8 by the carboxylic acid even if the chip of 
silicon mixes in cutting fluid the aquosity cutting fluid which is the rusr-proofer with 
which the rusr-proofer blended the carboxylic acid, when a workpiece is silicon, gelation 
of cutting fluid is prevented. 

[0057] Moreover, as a defoaming agent, since food-grade silicone has the strong 
defoaming effectiveness compared with other defoaming agents, the aquosity cutting 
fluid with which the food-grade silicone defoaming agent is used has few additions, and 
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ends. 




[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the aquosity cutting fluid used in 
processing equipments, such as a wire saw. 

[Translation done.] 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] There is a wire saw as processing equipment which cuts the 
work piece which consists of hard and brittle materials, such as a silicon ingot for semi- 
conductors, a ceramic, and glass. This wire saw cuts a work piece by scouring of an 
abrasive grain, forcing on a work piece the wire of the a large number book stretched by 
the predetermined tension, and carrying out both-way operation of these wires. 
[0003] Although the abrasive grain used at the time of cutting by this wire saw may fix 
on a wire (bonded abrasive method), the cutting fluid which made liquid distribute an 
abrasive grain is used for it in many cases (loose grain method). By this loose grain 
method, Ushiro's cutting fluid which the oily cutting fluid which mainly uses straight 
mineral oil as a principal component was used for the cutting fluid which suspends an 
abrasive material, and was usually used for cutting of a non-processed object from the 
point of being easy to adjust a fluidity is processed as industrial waste. Moreover, the 
penetrant remover of an organic solvent system is used as an object for washing of the 
workpiece after cutting processing. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since the aquosity cutting fluid concerning this invention made 
the aquosity liquid containing the adjuvant which is mainly concerned with a food-grade 
emulsifier and a food additive distribute an abrasive grain, it does not have danger, such 
as ignition. Moreover, since a food emulsifier and an adjuvant make a food additive a 
subject, there is neither an offensive odor nor a bad influence to the body, and if 
separation removal of an abrasive grain and the chip is carried out also about the 
processing after use, processing as common wastewater can be performed easily. 
[0051] Since said adjuvants are a thickener, a wetting agent, a defoaming agent, and a 
rusr-proofer, a thickener stabilizes distribution of an abrasive grain and makes 
sedimentation of an abrasive grain prevent. Moreover, a wetting agent is effective in 
preventing moisture evaporation. Moreover, a defoaming agent has the effectiveness 
which improves adhesion to cutting members, such as a wire in a wire saw. Moreover, a 
rusr-proofer can expect the rust-proofing effectiveness of the processing side of a 
workpiece. 

[0052] Moreover, that whose pH of aquosity cutting fluid is 7-8 can prevent gelation of 
cutting fluid, even when cutting fluid-ed is silicon, and the chip of silicon mixes. 
[0053] The aquosity cutting fluid which contains two or more sorts of food-grade 
emulsifiers with which the values of HLB differ as said food-grade emulsifier can expect 
improvement in lubricity and the antioxidizing effectiveness by oleophilic [ of a low 
HLB type food-grade emulsifier ]. A high HLB type food-grade emulsifier also has the 
operation which has the work which helps emulsification distribution of a low HLB type 
food-grade emulsifier, and raises the permeability of the cutting fluid to the cutting part 
by surface tension fall. 

[0054] Moreover, since CMC is stable in a chemical, heat, and light and the thickening 
effectiveness is also large, a thickening operation and an emulsification distribution 
operation are stabilized, are demonstrated, and distributed stability and sedimentation 
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prevention of the abrasive ^rin suspended in cutting fluid expect more the aquosity 
cutting fluid for which the sodium carboxymethyl cellulose (CMC) is used as a food- 
grade thickener. 

[0055] Moreover, moistness with the more expensive aquosity cutting fluid with which 
the glycerol for food additives is used as a food-grade moisturizer is acquired. Moreover, 
D sorbitol liquid reacts with a metal ion, and since the aquosity cutting fluid with which 
D-Sol Beetle liquid is used as a food-grade moisturizer has the function to make a 
chelate, it is effective in preventing oxidation by the metal ion. 
[0056] Moreover, since pH is adjusted to 7-8 by the carboxylic acid even if the chip of 
silicon mixes in cutting fluid the aquosity cutting fluid which is the rusr-proofer with 
which the rusr-proofer blended the carboxylic acid, when a workpiece is silicon, gelation 
of cutting fluid is prevented. 

[0057] Moreover, as a defoaming agent, since food-grade silicone has the strong 
defoaming effectiveness compared with other defoaming agents, the aquosity cutting 
fluid with which the food-grade silicone defoaming agent is used has few additions, and 
ends. 
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3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem (s) to be Solved by the Invention] Oily cutting fluid and the cleaning agent of an 
organic solvent system have troublesome disposal. Moreover, it cannot be said that oily 
cutting fluid does not have the possibility of ignition since the principal component of 
cutting fluid is straight mineral oil. Moreover, the dirt of the processing equipment by the 
cutting fluid which dispersed during cutting is intense, and we adhere to the offensive 
odor and the direct skin by the oil mist, or are [ Yumi's etc. symptom ] anxious about the 
bad influence to the bodies, such as a cause. Moreover, although the penetrant remover of 
a workpiece also used the thing of an organic solvent system, since it became the cause of 
main of air pollution, there was a problem that use regulation was being made. 
[0005] Then, processing as common wastewater is possible, and this invention aims at 
offering the inconvenient aquosity cutting fluid which was mentioned above and which is 
not. 



[Translation done.] 
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MEANS 

[Means for Solving the Problem] The aquosity cutting fluid concerning this invention 
makes the aquosity liquid containing the adjuvant which is mainly concerned with a 
food-grade emulsifier and a food additive distribute an abrasive grain. Adjuvants are a 
thickener, a wetting agent, a defoaming agent, and a rusr-proofer, and make a food 
additive a subject. Moreover, in order to make it possible to process as common 
wastewater, and in order to prevent gelation when a cut object is silicon, as for aquosity 
cutting fluid, it is desirable that pH is 7-8. 

[0007] Moreover, as a food-grade emulsifier, there are a glycerine fatty acid ester, 
sucrose fatty acid ester, propylene glycol fatty acid ester, and lecithin. The polyglyceryl 
fatty acid ester which was excellent in thermal resistance, acid resistance, and the salt 
atmosphere also in it is suitable. Moreover, it is suitable for a food-grade emulsifier to 
contain two or more sorts of food-grade emulsifiers with which the values of HLB differ. 
[0008] Moreover, as a thickener, although there are animal thickeners (casein, gelatin, 
gluten, etc.), vegetable thickeners (sodium alginate, xanthan gum, tamarind gum, etc.), 
acrylic-acid system thickeners (sodium polyacrylate etc.), and fibrin derivatives (sodium 
carboxymethyl cellulose (henceforth "CMC"), methyl cellulose, etc.), also in it, it is 
stable in a chemical, heat, and light, and CMC with the large thickening effectiveness is 
suitable for it. 

[0009] Moreover, as a moisturizer, although there are a glycerol, propylene glycol, 
sodium lactate, a sorbitol, xylitol, and reduction amylolysis objects (restoration water 
candy etc.), the glycerol for food additives and D sorbitol liquid which were excellent in 
moistness also in it are suitable. 

[0010] Moreover, as for a rusr-proofer, what blended the carboxylic acid is desirable. 
[001 1] Moreover, as a defoaming agent, although there are fatty-acid-ester systems 
(glycerine fatty acid ester etc.) and silicone systems (silicone oil etc.), a food-grade 
silicone defoaming agent is suitable also in it. 
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[0012] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the aquosity cutting 
fluid concerning this invention is explained. In addition, although the following operation 
gestalten explain the case where it applies to the processing equipment by the loose grain 
method, for example, a wire saw, the aquosity cutting fluid concerning this invention can 
be applied to other processing equipments, such as wrapping equipment and polishing 
equipment, for example, without being limited to wire saws. 

[0013] The aquosity cutting fluid concerning this operation gestalt considers the thing 
which made the aquosity liquid which made distilled water, ion exchange water, etc. 
contain a food-grade emulsifier as base resin distribute an abrasive grain as a basic 
configuration. Moreover, aquosity cutting fluid is making the thickener, the wetting 
agent, the defoaming agent, and the rusr-proofer contain as an adjuvant. 
[0014] Since the aquosity liquid which made food additives, such as a food-grade 
emulsifier, add is used for this aquosity cutting fluid, it can be processed as common 
wastewater. Moreover, it is aquosity, and since the inflammable matter is not contained, 
there is no fear, such as ignition. Moreover, since the aquosity liquid which made the 
harmless food additive contain is used, there is almost no bad influence to the body etc. 
Moreover, since it is aquosity, also when it adheres to processing equipments, such as 
adhesion on clothes, and a wire, it can wash out easily, and recycle of an abrasive grain is 
also easy. 

[0015] Hereafter, each additive of ** food-grade emulsifier which aquosity cutting fluid 
makes contain, ** thickener, ** wetting agent, ** rusr-proofer, and ** defoaming agent 
is explained in full detail. 

[0016] ** A food-grade emulsifier is an emulsifier of the usual food grade. As a food- 
grade emulsifier used here, there are a glycerine fatty acid ester, sucrose fatty acid ester, 
propylene glycol fatty acid ester, and lecithin. The polyglyceryl fatty acid ester which 
was excellent in thermal resistance, acid resistance, and the salt atmosphere also in it is 
suitable. 

[0017] As for a food-grade emulsifier, it is desirable to use two kinds of things from 
which HLB is different. Here, "HLB" is the hydrophilic property which outlines 
Hydrophile Lyophile Balance and is included in a molecule, and the indexical numeric 
value which used oleophilic balance as a characteristic value. That is, it is a hydrophilic 
property, so that HLB is high, and it is oleophilic, so that HLB is low. 
[0018] Since a low HLB type food-grade emulsifier is more strongly equipped with an 
oleophilic property, it forms the interface film in a workpiece, and it has the work which 
secures the lubricity of a workpiece and a cutting member (for example, wire in a wire 
saw). Moreover, the interface film also performs antioxidizing of a workpiece. The one 
where a low HLB value is lower is oleophilic more, a low HLB type food-grade 
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e mulslfier can expec, indent in lubr ic lty and the anJLing effectiveness, an d 
that especially whose HLB values are 1-8 is suitable for it. 

[0019] A high HLB type food-grade emulsifier has the work which helps emulsification 
distribution of a low HLB food-grade emulsifier. Moreover, there is also work of the 
improvement in liquid permeability to the cutting part by surface tension fall. The thing 
whose one where an HLB value is higher is a hydrophilic property more and especially 
whose HLB values are 11-16 since surface tension fall ability becomes high is suitable 
for a high HLB type food-grade emulsifier. 

[0020] Although many additions of a low HLB type food-grade emulsifier are so good 
that there are, since they serve as cost quantity, 0.1 - 3.0 % of the weight is optimum 
dose. Since too many additions of a high HLB type food-grade emulsifier will cause 
foaming if there are, it is good at the little possible addition, and 0.05 - 1.50 % of the 
weight is optimum dose. 

[0021] Both a high HLB type food-grade emulsifier and a low HLB type food-grade 
emulsifier have surface tension fall ability, and spasm **** of the wires by the surface 
tension of cutting fluid can be prevented. Moreover, when both a high HLB type food- 
grade emulsifier and a low HLB type food-grade emulsifier can perform reforming on the 
front face of abrasives suspended in cutting fluid and it is added to high concentration, 
there is also work as a dispersant. 

[0022] ** A harmless food-grade thickener is physiologically used for a thickener. As a 
food-grade thickener, although there are animal thickeners (casein, gelatin, gluten, etc.), 
vegetable thickeners (sodium alginate, xanthan gum, tamarind gum, etc.), acrylic-acid 
system thickeners (sodium polyacrylate etc.), and fibrin derivatives (CMC, methyl 
cellulose, etc.), also in it, it is stable in a chemical, heat, and light, and CMC with the 
large thickening effectiveness is suitable for it. 

[0023] CMC can perform distributed stability and sedimentation prevention of the 
abrasives suspended in cutting fluid according to a thickening operation and an 
emulsification distribution operation. 

[0024] By the mechanical damage in the local high temperature and the local cutting 
section which are generated at the time of cutting, a thickener has the inclination for 
viscosity to fall very slightly, and can mitigate thickening of the cutting fluid by chip 
mixing which this generates at the time of cutting. 

[0025] ** Food-grade moisturization material with a wetting agent harmless to the body 
is used. As a food-grade moisturizer, although there are a glycerol, propylene glycol, 
sodium lactate, a sorbitol, xylitol, and reduction amylolysis objects (restoration water 
candy etc.), the glycerol for food additives and D sorbitol liquid which were excellent in 
moistness also in it are suitable. 

[0026] Although improvement in the amount of cutting on a moisturization disposition is 
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achieved by increasing the^Rition of the glycerol for food T^litives, since a cutting load 
becomes high, 10 - 30 % of the weight is suitable. 

[0027] When an addition is 10 or less % of the weight, since the moisture antif lashing 
effectiveness gets extremely bad, 10 - 30 % of the weight is suitable for D sorbitol liquid. 

[0028] ** Since a chemical reaction arises and cutting fluid may gel a rusr-proofer if the 
chip of the silicon which a workpiece generates by cutting with silicon when pH of 
cutting fluid is high mixes in cutting fluid, a with a pH of eight or less object is suitable 
for it. Moreover, the low thing of fizz is good. If the rusr-proofer which blended the 
carboxylic acid is used, since pH change of the cutting fluid at the time of cutting can be 
adjusted to eight or less pH, the above-mentioned gelation can be prevented and it is 
suitable. Since the rust-proofing effectiveness will fall and few additions of a rusr-proofer 
will serve as many cost quantities if there are, 0.25 - 0.5 % of the weight is suitable for 
them. 

[0029] ** A defoaming agent is harmless to the body, its safety is high, and it is desirable 
that thermal resistance uses a good food-grade defoaming agent. As a food-grade 
defoaming agent, although there are fatty-acid-ester systems (glycerine fatty acid ester 
etc.) and silicone systems (silicone oil etc.), a food-grade silicone defoaming agent is 
suitable also in it. Since a food-grade silicone defoaming agent has the strong defoaming 
effectiveness, it has effectiveness sufficient by addition of ultralow volume. Moreover, 
compared with other defoaming agents, it is durable. Since the adhesion to a cutting 
member will worsen if there are many additions of a defoaming agent, 0.1 - 0.5 % of the 
weight is optimum dose. 

[0030] The engine performance of an example in which the compounding ratio of each 
additive was hereafter changed about the aquosity cutting fluid concerning this invention 
is conventionally compared with the engine performance of the oily cutting fluid of 
elegance. 

[0031] As the aquosity cutting fluid of the 1st example is shown in the upper case of the 
after-mentioned table 1 Sucrose fatty acid ester as a low HLB type food-grade emulsifier 
(HLB=5) : as a high HLB type food-grade emulsifier 1.8% of the weight ** polyglyceryl 
fatty acid ester (HLB=16) : the CMC:0.9% of the weight as a food-grade thickener 0.9% 
of the weight to water-solution 162L which mixed the glycerol: 8. 7 % of the weight as a 
food-grade wetting agent, and distilled water:87.7 % of the weight Abrasive grain 
(GC#800): Add 160kg, defoaming agent:0.9L, and rusr-proofer: 1.8L. 
[0032] As the aquosity cutting fluid of the 2nd example is shown in the lower berth of the 
after-mentioned table 1 Polyglyceryl fatty acid ester as a low HLB type food-grade 
emulsifier (HLB=7) : as a high HLB type food-grade emulsifier 0.08% of the weight ** 
polyglyceryl fatty acid ester (HLB=15) : the CMC: 1.48% of the weight as a food-grade 
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thickener 0.04% of the we^JR to water-solution 162L whicrmixed the glycerol: 16.4 % 
of the weight as a food-grade wetting agent, and distilled water:82.0 % of the weight 
Abrasive grain (GC#800): Add 160kg, defoaming agent:0.9L, and rusr-proofer:1.8L. 
[0033] As the water solution of the 3rd example is shown in the upper case of the after- 
mentioned table 2 Polyglyceryl fatty acid ester as a low HLB type food-grade emulsifier 
(HLB=7) : as a high HLB type food-grade emulsifier 2.71% of the weight ** 
polyglyceryl fatty acid ester (HLB=15) : as a food-grade thickener 0.27% of the weight 
** CMC: The glycerol:20.05 % of the weight as a 1.09 % of the weight and food-grade 
wetting agent, D sorbitol liquid:21.68 % of the weight, distilled water : to water-solution 
162L which mixed 54.2 % of the weight Abrasive grain (GC#800): Add 160kg, 
defoaming agent:0.9L, and rusr-proofer:1.8L. 

[0034] In addition, it is oily cutting fluid of the conventional example which is shown in 
the lower berth of the after-mentioned table 2, and it adds 180kg of abrasive grains to 
wrapping oil 140L. 

[0035] The numeric value of each column of the viscosity of each example, pH, surface 
tension, and a consistency is an actual measurement among Table 1 and Table 2, 
respectively. In addition, about other columns, it evaluated as follows. 
[0036] The column of a "bubble" is the measured value which the lOOmL sample bottle 
was made to carry out human power rocking of the liquid which carried out 80mL extent 
impregnation for 1 minute, and measured the height of the bubble after neglect for 15 
minutes. Moreover, liquid was measured in the condition of not putting in an abrasive 
grain. 

[0037] The column of "abrasive grain dispersibility" is the evaluation which checked the 
condition of the abrasive grain which sedimented, after leaving the liquid which carried 
out 80mL extent impregnation into a lOOmL sample bottle for 24 hours. In addition, O 
and the thing solidified for a while were made into **, and the valuation basis made x 
what is solidified for what is not solidified. 

[0038] The column of "moisture evaporation" puts the cutting fluid of 30mL into a petri 
dish, and heats it 50 degrees C with humidistat for 4 hours, all the weight differences 
heating before and after heating assume that it is moisture evaporation, and the numeric 
value which computed the moisture boil off rate (%) from the following formula is 
shown. In addition, the cutting fluid into which the abrasive grain was put performed this 
trial. 

Moisture boil-off-rate (%) = {(heating Saki [ Shigekazu ] -heating Shigekazu 
Ushiro) /heating Saki [ Shigekazu ]} xlOO [0039] About cutting fluid, a quantum (2mL 
extent), the column of a "wafer desiccation simulation" is the evaluation which inspected 
the dryness of the cutting fluid adhering to a wafer visually at the wafer after a slice, after 
heating for 4 hours with the humidistat maintained at 50 degrees C after blowing. In 
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addition, 0 and the thing JRl for a while were made into =^rand the valuation basis 
made the dry thing x for what is not being dried. 

[0040] The column of "detergency" is the evaluation which checked whether a stream 
would wash the wafer heated by the wafer desiccation simulation test, and it could be 
washed easily. In addition, the valuation basis made O what can be washed out easily, 
and made x what cannot be washed out. 

[0041] The column of "the variation in wafer thickness" is the measured value which 
measured the variation in the thickness of each silicon wafer obtained as a result of 
cutting a silicon ingot with the system. 

[0042] Moreover, height and width of face cut the silicon ingot of the rectangular 
parallelepiped whose die length is 300mm to four-place coincidence using a wire saw by 
150mm, respectively, and the contents of a trial of a system cut cut down a wafer with a 
thickness of 0.355mm. 

[0043] In this case, the wire size of the wire used for a wire saw may be 0.18mm. 
Moreover, as slice conditions, a wire feed rate is made into 600 m/min, a wire tension is 
set to 25 Ns, and a work-piece feed rate is made into 0.33 mm/min. 
[0044] According to the above-mentioned test result, each example of the aquosity 
cutting fluid which requires for this invention the case where an oily cutting fluid is used 
for dispersion in wafer thickness, to being 35 micrometers or less is equipped with 30 
micrometers or less and the engine performance more than abbreviation comparable. 
Moreover, each example of the aquosity cutting fluid concerning this invention is 
superior to the oily cutting fluid in detergency and a wafer desiccation simulation, and is 
equipped with an oily cutting fluid and the engine performance more than comparable 
also in the dispersibility of an abrasive grain. 

[0045] In addition, in Table 1 and Table 2, it is shown that the notation of ND does not 
have data about the column concerned. 

[0046] Since the cutting fluid with which the danger of ignition from it being aquosity 
does not have aquosity cutting fluid concerning this invention, either, and it adhered to 
the workpiece after processing can also be washed with water easily, it is more useful 
than an oily cutting fluid. Moreover, since the aquosity cutting fluid concerning this 
invention is using the food additive as the principal component, if Ushiro's cutting fluid 
used for cutting of a workpiece collects the abrasive grain in cutting fluid, and the chips 
of a workpiece, the processing as common wastewater will be possible for it at 
established facilities for drainage, and most problems of abandonment processing of it 
will be lost. 

[0047] As mentioned above, although the aquosity cutting fluid concerning the operation 
gestalt of this invention was explained, the aquosity cutting fluid concerning this 
invention is not limited to the above-mentioned thing, for example, various modification 
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is possible for it about sel Jftn of each additive, or its comj^inding ratio. 

[0048] 

[Table 1] 
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[0049] 
[Table 2] 
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